Dexamethasone indirectly induces Ndrg2 expression in rat astrocytes.
N-myc downstream-regulated gene 2 (Ndrg2) has been associated with cell proliferation, differentiation, and apoptosis. Ndrg2 expression in the brain is induced by glucocorticoid treatment or chronic stress in vivo. It has been postulated that glucocorticoid-induced Ndrg2 expression in astrocytes is regulated by the glucocorticoid response element half-site (GRE1/2) upstream of the Ndrg2 transcription site. Here we examined the mechanisms of dexamethasone-induced Ndrg2 expression in rat astrocytes. Ndrg2 mRNA expression in primary astrocytes was significantly increased after 24 hr of exposure to dexamethasone in a concentration-dependent manner. Dexamethasone-induced Ndrg2 mRNA and protein expression was blocked by pretreatment with RU486, a glucocorticoid receptor antagonist. Moreover, dexamethasone-induced Ndrg2 mRNA expression was reduced by pretreatment with the protein synthesis inhibitor cycloheximide. The Ndrg2 reporter assay showed that deletion of a putative GRE1/2, located upstream of Ndrg2, did not affect induction by dexamethasone. A region between -755 and -701 bp from the transcription start site was shown to regulate induction by dexamethasone using promoter constructs progressively deleted from the 5' to 3' ends. This region contained the predicted transcription factor binding sites for early B-cell factor 1 (Ebf1), nuclear factor-κB (NFκB), and paired box gene 5 (Pax5). Mutation at the NFκB- or Pax5-binding site, but not the Ebf1 binding site, abolished dexamethasone-induced promoter activation. These results indicate that Ndrg2 expression was indirectly induced by dexamethasone at the DNA level, potentially by the binding of NFκB or Pax5 to the transcription factor binding sites, and GRE1/2 was not involved in this induction.